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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a tourniquet
with an improved tightening system that provides a me-
chanical advantage for applying a compression force to
an appendage.

Description of the Related Art

[0002] A tourniquet is a device for temporarily control-
ling the flow of blood through or from a large artery in an
appendage under emergency conditions as the tourni-
quet cuts off the blood supply to the appendage for a
period of time. Although primarily used as a first-aid or
triage measure, tourniquets can also be usedin amedical
facility during surgical procedures.

[0003] To be effective, a tourniquet must be tight
enough to stop the arterial blood flow to the appendage.
However, a tourniquet is often applied as an emergency
measure by individuals with knowledge that a tourniquet
must be used, yet without experience in the level of med-
ical care to properly apply the tourniquet and effectively
restrict the flow of blood. In many emergency situations,
tourniquets are an improvised form of treatment taking
the form of a clothrag being tied to the injured appendage.
The state of mind in which individuals applying and/or
receiving the tourniquet may find themselves include
shock, anxiety and desperation.

[0004] Further, environmental conditions, such as the
rain, snow, sandstorm, or dust storm also affect the effi-
ciency with which a tourniquet can be applied to an in-
jured appendage.

[0005] InDE3133793A1,thereisdescribedapressure
control apparatus according to the preamble of claim 1.
DE 3133793A1 describes apparatus for restricting a flow
of blood to or from a body part.

[0006] US 4243039 discloses an emergency tourni-
quet comprising a strap and a combined mechanism for
tightening the strap indicating the pressure applied to a
limb.

[0007] GB2027149A discloses a ligature device com-
prising a band that can be pulled through a housing to
tighten it.

[0008] Itis againstthe background, and the limitations
and problems associated therewith, that the present in-
vention has been developed.

SUMMARY OF THE INVENTION

[0009] To achieve this, the pressure control apparatus
of the invention comprises the features claimed in the
characterizing part of claim 1.

[0010] The present invention relates to a new type of
tourniquet for use in emergency medicine, either in the
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field or at a medical facility. The present invention stops
or restricts the flow of blood between the heart and an
injured appendage by applying sustained pressure to the
appendage between the heart and the injury.

[0011] One embodiment of the presentinvention takes
into consideration that a user of the invention may be,
for example, a hiker or backpacker, mountain climber,
merchant seaman, vehicular or industrial accident or nat-
ural disaster victim, or a soldier in the battlefield, and the
unique environmental circumstances and physical im-
pediments that these individuals may face when injured
or wounded.

[0012] Using the soldier as an example, the mechan-
ical advantage tourniquet is designed for a fast and easy
application as required by the soldier under tremendous
pressure and/or in shock, and the need to quickly apply
and tighten a tourniquet on his own body, with possibly
one hand, in approximately five seconds. As such, the
device is a continuous strap, and not pre-looped to allow
use in the field by a soldier whose leg or legs may be
trapped or obstructed. The bionics of the mechanical ad-
vantage tourniquet of the present invention, can more
efficiently and effectively compress an injured append-
age, thereby temporarily stopping the flow of blood.
[0013] The tourniquet of the present invention is light-
weight and portable so that it can be carried in a pocket
of a soldier's uniform and is designed so that a weak
and/or wounded soldier can apply it in the field or under
combat conditions. For example, the soldier can apply
the tourniquet while wearing gloves and the tourniquet
is effective over rain and snow gear. Further the tourni-
quet can have luminescent markings to make it easy to
use in at night or in a darkened environment. The tour-
niquet is also self-contained with no additional pieces or
assembly required. Further, the tourniquet can be easily
and successfully applied to the body under adverse
weather conditions, such as in extreme temperatures
ranging from at least -40 degrees to 51,67 degrees Cel-
sius (-40 degrees to 125 degrees F), in and around ice,
snow, rain, mud, saltwater, blowing sand and dirt, and
other environmental obstacles. The tourniquet can also
withstand all standard consumer product impact tests.
[0014] The present invention includes a tourniquet or
pressure control apparatus for restricting a flow of blood
through or from a body part, according to appended claim
1, the apparatus including at least one arcuate member
which can be a base member or a C-clip, for example,
for attaching to the body part. The arcuate member has
a first end and an opposite second end. A primary tight-
ening device including a mechanical advantage power
system can be mounted on the atleast one arcuate mem-
ber for adjusting a pressure of the apparatus on the body
part. A secondary tightening device or cinch strap can
be disposed on at least a portion of the arcuate member
for circumferentially tightening the apparatus on the body
part. A locking device can securely close the apparatus
around the body part by being attached to the arcuate
member.
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[0015] The primary tightening device includes a me-
chanical advantage power system that can multiply an
output force while minimizing the input force needed to
create the output force. Such mechanical advantage
power systems include, but are not limited to pulleys,
eyelets, post systems, needle bobbins, gears, levers,
wheels, and cams.

[0016] The presentinvention also includes the use of
a pressure control apparatus for restricting the flow of
blood through or from a body part according to appended
claim 28. The apparatus has atleast one arcuate member
that can be mounted on or attached to the body part. The
one arcuate member has a rear end portion and a front
end portion so that a primary tightening device can be
mounted on the front end portion and a secondary tight-
ening device can be mounted on the rear end portion.
The primary tightening device adjusts a pressure of the
apparatus on the body part. The secondary tightening
device circumferentially tightens the apparatus on the
body part. A locking device closes the apparatus around
the body part, and is attached to the arcuate member.
The use of the apparatus includes placing the arcuate
member and the secondary tightening device around the
body part to be treated; threading the secondary tighten-
ing device through the locking device, and over a second
end of the at least one arcuate member or engagement
of a pre-threaded tightening device with the second end
of the atleast one arcuate member to allow for one-hand-
ed application; setting the locking device to clasp the ex-
ternal ends of the second end of the at least one arcuate
member; pulling the secondary tightening device in a di-
rection tangent to the at least one arcuate member until
the secondary tightening device is secured tightly to the
body part; raising the turnkey from a horizontal position
to a vertical position; turning the turnkey in a predeter-
mined direction until the primary tightening device can
no longer be turned; and folding the turnkey to a horizon-
tal position.

[0017] The present invention further includes a pres-
sure control apparatus for restricting a flow of blood
through or from a body part having mounting means for
mounting the pressure control apparatus on the body part
to be treated. Tightening means are attached to the
mounting means for tightening the pressure control ap-
paratus onto the body part to be treated. Locking means
are operatively connected to the tightening means for
locking the pressure control apparatus onto the body part
to be treated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] Thefeatures of the invention willbe more readily
understood with reference to the following description
and the attached drawings, wherein:

Figure 1 illustrates a side view of the tourniquet ac-
cording to a first embodiment of the present inven-
tion;
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Figure 2 illustrates a top view of the tourniquet me-
chanical advantage power systemaccording to a first
embodiment of the present invention;

Figure 3 illustrates a top perspective view of the tour-
niquet according to a second embodiment of the
present invention, as applied to an appendage;
Figure 4 illustrates a side view of the tourniquet C-
clip member according to a second embodiment of
the present invention;

Figure 5 illustrates a front perspective view of the
tourniquet C-clip member according to a second em-
bodiment of the present invention;

Figure 6 illustrates a side view of the tourniquet C-
clip member and integral mechanical advantage
power system and attached platen according to a
second embodiment of the present invention;
Figure 7 illustrates an exemplary interior view of a
mechanical advantage power system housing ac-
cording to a second embodiment of the present in-
vention;

Figure 8 illustrates an exemplary top-rear perspec-
tive view of the mechanical advantage power system
components on the tourniquet C-clip member ac-
cording to a second embodiment of the present in-
vention;

Figure 9 illustrates an exemplary rear view of the
mechanical advantage power system components
on the C-clip member of the tourniquet according to
a second embodiment of the present invention;
Figures 10 and 11 illustrate an exemplary top view
of the housing and release button of the mechanical
advantage power system according to a second em-
bodiment of the present invention;

Figure 12 illustrates an exemplary winch and en-
gaged pawl arrangement of the mechanical advan-
tage power system according to a second embodi-
ment of the present invention; and

Figure 13 illustrates an exemplary winch and re-
leased pawl arrangement of the mechanical advan-
tage power system according to a second embodi-
ment of the present invention.

DETAILED DESCRIPTION OF INVENTION

[0019] Figure 1illustrates aside view of the mechanical
advantage tourniquet 10 according to a first embodiment
of the present invention. As shown in Figure 1, the tour-
niquet 10 includes a mechanical advantage power sys-
tem 8, an arcuate member or base 2, a strap 12, and a
locking member 20.

[0020] The base 2 has a first end 4 and a second end
6, and serves as a mounting means for mounting the
tourniquet 10 onto the injured appendage. The base 2
can be formed from a flexible material, including but not
limited to, a polymeric material such as acetal or nylon.
[0021] The strap 12, such as a cinch strap is an elon-
gated member that can also be formed from any suitably
flexible material including, but not limited to, nylon. The
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strap 12 extends from the first end 4 of the base 2 around
the injured appendage where it is threaded through and
locked into place by the locking member 20. In combina-
tion, the strap 12, along with the mechanical advantage
power system 8, serve as tightening means for tightening
the tourniquet on the injured appendage.

[0022] Figure 1 illustrates the mechanical advantage
power system 8, which is a device that can multiply an
output force while reducing an input force needed to cre-
ate the output force. Thus, the mechanical advantage
power system 8 allows any size user to simply and easily
adjust and tighten the tourniquet 10 onto the appendage
with minimum effort. The power system 8 creates a me-
chanical advantage-assisted tension that cuts off the
blood supply to an appendage once the strap 12 encir-
cling the appendage has been pulled tight and locked
into place by the locking member 20. As shown in Figure
1, the mechanical advantage power system 8 is mounted
onto the base 2 between the first end 4 and the second
end 6 of the base. The power system 8 includes compo-
nents designed to apply a controlled pressure to the in-
jured appendage, and thereby restrict the flow of blood
through or from the injury on the appendage. The com-
ponents include a graduated track 34 integrally formed
on an outer surface of the base 2, at least one platen 24
disposed on the track 34 at the first end 4 having a plu-
rality of posts 26a, 26b; a winding cord 28; a winch or
cord retracting device 42; and a turnkey 16. The winch
42 is disposed on a second end 6 of the base 2, and the
turnkey 16, shown in a folded down locked position in
Figures 1 and 2, is pivotally mounted onto the winch 42
to rotate the winch. The graduated track 34 allows the
platen 24 of the base 2, to slide along the perimeter of
the base 2.

[0023] The platen24 canbeformedfromany polymeric
material, including but not limited to acetal and nylon.
The platen 24 secures one end of the strap 12 at the first
end 4 of the base 2. A first set of linearly arranged posts
26a project from the platen 24 to anchor a braided or
interwoven winding cord 28. A second set of posts that
may be directly mounted onto the base 2 or project from
a second platen 24, provide a guide for the cord 28. The
winding cord 28 is wound around the posts 26a, 26b and
the winch 42, and threaded through an opening in the
winch 42 in a serpentine manner, as shown on Figure 2.
Turning the turnkey 16 rotates the winch 42 causing the
cord 28 to wrap around the winch, and pulls the cord 28
into tension between the platen 24 and the winch 42,
thereby providing a mechanical advantage for tightening
the tourniquet on the appendage.

[0024] The turnkey 16 can have any shape thatis easy
for a user to grip between the fingers and can include,
for example, a D-ring style handle as shown in Figure 2.
The turnkey 16 is capable of rotating 360° and pivoting
90°.

[0025] The locking member 20 shown in Figures 1 and
2, is pivotally connected to the base 2 by a pair of hinges
(notshown) mounted on opposite lateral sides of the base
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2. The locking member 20 serves to lock the winch 42 in
position when the desired level of pressure on the ap-
pendage is achieved. The lockingmember 20 also serves
as a means for locking the strap 12 in place on the tour-
niquet. The locking member 20 is formed with a ring por-
tion at one end and a locking lever 22 at an opposite end.
The locking lever 22 is operatively connected to a lateral
shaft on the second end 6 of the base 2 so that the locking
lever 22 of the locking member 20 can be clasped and
unclasped from the second end 6 of the base 2 as shown
in Figure 1. A free end 18 of the strap 12 can be threaded
through the ring portion of the locking member 20, folded
back over the strap 12, and pulled to tightly and securely
position the strap 12 on the appendage. The strap 12
canthen be locked into place on the tourniquet by pivoting
the locking lever 22 downward.

[0026] A protective accordion-style bellows 14, shown
in Figure 1, covers the sliding platen 24, cord 28, posts
26a, 26b and winch 42 of the power system 8. The bel-
lows 14 are flexible and capable of expanding and con-
tracting in at least the longitudinal direction of the tourni-
quet based on the sliding movement of the platen 24.
The bellows 14 can be formed from a polymeric material
such as neoprene.

[0027] As shown in Figure 2, the strap 12 is connected
to the power system 8 and turnkey 16. The strap 12 can
be a cinch strap approximately 2,54 t0 6,35 cm (1 to 2-1/2
inches) wide, and 76,2 cm (30 inches) or more in length.
The strap can be made of, for example only, nylon or any
suitable polymeric material, and have ribbing on at least
one side to help secure the strap in place against the
power system 8. The free end 18 of the strap 12 can
include a feeder or gripping portion help the user attain
a firm grasp on the strap 12. Heating a nylon strap to the
point where the fibers are fused together can form the
gripping portion.

[0028] One exemplary method of restricting the flow of
blood through or from an injured appendage, may in-
clude: placing the base 2 on the appendage and encir-
cling the appendage with the strap 12; threading the free
end 18 of the strap 12 through the locking member ring
and pulling down slowly and firmly until the strap 12 is
secured tightly onto the appendage; pivoting the locking
lever 22 downwardly over the free end 18 of the strap 12
to lock the strap in place; pivoting the turnkey 16, to an
upright position so as to be vertical with respect to the
base 2, and turning the turnkey 16 clockwise to thereby
pull the cord 28 into tension between the platen 24 and
the winch 42, until the turnkey 16, and therefore the winch
42 can no longer be turned, As a result, pressure on the
appendage is increased. The turnkey 16 can then be
pivoted to a horizontal position. Folding the locking mem-
ber 20 over the winch 42 prevents the winch 42 from
accidentally rotating.

[0029] One example of releasing pressure on the ap-
pendage or removing the tourniquet includes: loosening
the cord 28 in the power system 8 by lifting the locking
member 20 which will result in disengagement of the
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winch, then pivoting the turnkey 16 from a horizontal po-
sition to an upright position so as to be vertical with re-
spect to the base; turning the turnkey 16 in a counter-
clockwise direction to rotate the underlying winch 42 in
the reverse direction to release the tension between the
platen 24 and the winch 42, and thereby pressure on the
appendage; sliding the free end 18 of the strap 12 toward
the locking member ring. As a result, the tourniquet 10
can be adjusted on or removed from the appendage. The
tourniquet of the present invention is reusable in that it
can be removed, loosened, and reapplied.

[0030] Figures 3-6illustrate the mechanical advantage
tourniquet 110 according to a second embodiment of the
present invention, which includes components designed
to apply a controlled pressure to the injured appendage
and thereby restrict the flow of blood through or from the
injury. As disclosed above, the mechanical advantage is
a device that can multiply an output force while reducing
an input force needed to create the output force. Figure
3illustrates the mechanical advantage tourniquet 110 as
itcan be applied to aninjured appendage. The tourniquet
110 includes an arcuate member or C-clip 102 on which
is mounted a mechanical advantage power system 108
having a tightening turnkey 116 for activating the me-
chanical advantage, and a release button 130 for cance-
ling the mechanical advantage, a strap 112, and a locking
member 120.

[0031] A shroud 114, shown in Figure 3, is a sleeve-
like member that extends circumferentially around an
outer surface of the C-clip 102 and acts as a barrier to
preventforeign elements entering the power system 108.
The shroud 114 can be diametrically cut such that the
inside portion is shorter than the outside portion, lending
an arcuate shape to the body of the shroud. The shroud
orcover 114 is disposed over a portion of the mechanical
advantage power system 108 leaving the tightening turn-
key 116 exposed. Additional mechanical advantage
components are disposed underneath the shroud 114,
and will be discussed below.

[0032] The mechanical advantage power system 108
creates a mechanical advantage-assisted tension that
cuts off the blood supply to an appendage once the strap
112 encircling the appendage has been pulled tight and
locked into place by the locking member 120. In combi-
nation, the strap 112, along with the mechanical advan-
tage power system 108 mounted onto the C-clip 102,
serve as tightening means for tightening the tourniquet
on the injured appendage.

[0033] As shown in Figure 3, the C-clip 102 is placed
onto the appendage. The strap 112 extends from a rear
end portion of the C-clip 102, circumscribes the append-
age, and fastens to a front end portion of the C-clip 102
with a locking member 120. The C-clip will now be dis-
cussed with reference to Figures 4-6.

[0034] Figure 4 illustrates a side view of the C-clip 102
according to a second embodiment of the present inven-
tion. The C-clip 102 is the innermost portion of the me-
chanical advantage tourniquet 110 and directly contacts
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the appendage or body part in which the flow of blood is
to be restricted. As such, the C-clip 102 serves as a
mounting means for mounting the tourniquet 110 onto
the injured appendage. The C-clip is flexible and can be
made by any means, including for example, injection
molding a polymeric material. The polymeric material can
include, but is not limited to acetal, nylon, polypropylene,
and polyethylene. As such, the C-clip can be made from
a material having an elastic memory so that the C-clip
can circumferentially open and then return to its original
state. Due to its flexibility and elasticity, the C-clip can to
fit various sizes of appendages. As shown in Figures 4
and 5, the C-clip includes a hook 100 with detent 122 at
the front end of the C-clip 102. The hook 100 of the C-
clipis flared so as to relieve hot spotting during construc-
tion. The C-clip 102 also has protrusions 136 forming a
crenellated inner surface for gripping the surface of ap-
pendage. A strap guide 150 is mounted along an outer
surface of the C-clip 102 to guide the strap 112 from the
rear end portion of the C-clip to a front end portion.
[0035] The tightening turnkey 116, shown in an upright
position in Figures 4 and 5, is secured to a winch or cord
retracting device 142. By turning the turnkey 116, the
winch 142 rotates and pulls a winding cord that extends
from the platen 124 to the winch 142 into tension, thereby
providing a mechanical advantage for tightening the tour-
niquet 110 on the appendage. The turnkey 116 folds
down for compact storage and flips up for rotationin order
to tighten or loosen the tourniquet 110. The turnkey 116
can have a half-moon or semicircular shape, or any other
shape that allows the user to easily grasp and rotate the
turnkey. Further, the turnkey 116 can include a ribbed or
textured surface to prevent the user’s fingers from slip-
ping off of the turnkey during use.

[0036] Figure 6 illustrates a side view of the C-clip 102
according to the second embodiment of the present in-
vention. The mechanical advantage power system 108
includes the platen 124, release button 130 and winch
142, which are shown mounted onto the C-clip 102. The
winch 142 and release button 130 are disposed in ahous-
ing 140a formed integrally with the C-clip at the front end.
The housing 140a has a housing cover 140b.

[0037] An exemplary view of the interior of the housing
140a including components of the power system 108 is
shown in Figure 7. The power system 108 within the
housing 140aincludes aratchet arrangement comprising
the winch 142 and pawl 146. The winch 142 serves to
tighten the overall tourniquet on the appendage. The
winch prevents over-winding, cord tangling and break-
age that can occur with a tightening pulley system. The
winch 142 includes a plurality of angled teeth that engage
the pawl 146, which rests tangentially over the teeth. The
pawl 146 permits rotation of the winch 142 in one direction
only. Thus, when the turnkey 116 is rotated, the winch
142 rotates in a predetermined direction allowing the
pawl 146 to slide over the teeth. The pawl 146 catches
the teeth of the winch 142 if the winch attempts to rotate
in the reverse direction.
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[0038] In order to loosen the cord 128 in the power
system 108, and thereby reduce the pressure on the ap-
pendage, the user can press or slide the release button
130, which removes the pawl 146 from engagement with
the teeth of the winch 142. Thus, when the winch rotates
in the reverse direction, the pawl 146 does not catch the
winch teeth. Figure 11 illustrates the button as extending
from the housing 140a, 140b indicating that the pawl 146
is engaged with the winch 142 to provide the mechanical
advantage for tightening the tourniquet.

[0039] Figures 8 and 9 illustrate components of the
power system 108 along a rear end portion of the C-clip
102. These components include an integrated, graduat-
ed track 134 formed on an outer surface of the C-clip 102
to allow a platen 124 mounted on the track 134 at a rear
surface of the C-clip 102, to slide thereon. The platen
124 can be formed from any polymeric material including
but not limited to nylon and acetal. The platen 124 in-
cludes a cross bar 132, as seen in Figure 9, for mounting
the strap 112 to the rear end portion of the C-clip 102,
and a plurality of apertures 126 through which a pair of
interwoven or braided cords 128, tied together, are
threaded. The cords 128 of the present invention are low
in friction and can be a polyester blend, having a high
strength-to-weight diameterratio. The cord 128 is thread-
ed from the platen 124 to a pair of bosses mounted on
the C-clip adjacent to the housing 140a, 140b. The boss-
es serve to mount the housing cover 140b onto the hous-
ing 140a. The cord 128 is routed in a serpentine manner
between the platen 124, bosses and winch 142 in the
housing. The cord 128 enters the housing through an
opening 144 and is wrapped around the body of the winch
142 when the winch is rotated. The housing cover 140b
prevents the cord 128 from migrating or sliding off of the
winch 142.

[0040] When disposed on the C-clip 102, the shroud
114 is elastically fixed at one end to a groove 152 in the
strap guide and at the other end in a groove 154 between
the housing 140a, 140b and the hook 100.

[0041] To close the tourniquet 110, the strap 112, is
pulled around the C-clip 102 through the strap guide 150
to the hook 100, which is disposed on the front end of
the C-clip 102. The locking member 120 is attached to
the end of the strap 112 and is operatively connected to
the hook 100. The strap 112 tightens the entire mechan-
ical advantage tourniquet 110 onto and around the ap-
pendage. The strap 112 can be approximately 2,54 to
6,35 cm (1to 2-1/2 inches) wide, and 76,2 cm (30 inches)
or more in length so that the tourniquet is long enough
use on all bodily appendages of different sized individu-
als.

[0042] By fastening the locking member 120 with the
hook 100, the ends of the C-clip 102 are joined, closing
the mechanical advantage tourniquet. The locking mem-
ber 120 can include any well-known or currently sold lad-
der-style buckle such as that used for backpacks. Thus,
the locking member 120 allows the strap to be adjusted
on the appendage without having to unhook the strap
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112 from the hook 100. The locking member 120 serves
as locking means for locking the strap in place on the
appendage.

[0043] The release button 130 includes a push-in de-
tent molded into the shroud 114, which has a fail-safe
return to the original position. The release button 130 can
be positioned to minimally protrude from the side of the
housing 140a so as to reduce accidental release of the
winch 142

[0044] Figure 10 illustrates an exemplary top view of
the housing cover 140b and release button 130 according
to a second embodiment of the present invention. The
release button 130 is illustrated as protruding from the
housing, indicating that the pawl is engaged with the
winch 142.

[0045] Figure 11 illustrates the button 130 as de-
pressed or slid in the direction of the platen, indicating
that the pawl has been released from the winch 142 so
that the tourniquet can be loosened.

[0046] Figure 12 illustrates another exemplary view of
the pawl 146 engaged with the winch 142, while Figure
13 illustrates a further exemplary view of the pawl 146
released from the winch 142.

[0047] An exemplary method of restricting the flow of
blood through a body part may include:

placing the C-clip 102 and the elongated strap 112
around the appendage; engaging the locking mem-
ber 120 device with the first end or hook 100 of the
C-clip 102; pulling the strap 112 in a direction tangent
to the surface of the C-clip 102, until the strap is
secured tightly to the body part; raising the turnkey
from a folded or horizontal position to a vertical po-
sition so that it is perpendicular to the plane of the
shroud and C-clip; turning the turnkey in a predeter-
mined direction until the turnkey and thus the winch
142 can no longer be turned indicating that maximum
pressure is being applied to the appendage; and fold-
ing the turnkey to a horizontal position.

[0048] The exemplary method for changing or releas-
ing the pressure on the appendage may include pressing
the release button to release the pawl 146 from engage-
ment with the winch 142; turning the turnkey 116 in the
opposite direction; and loosening the strap 112 and lock-
ing member 120 while the locking member is engaged
with the hook 100 or loosening the strap 112 upon re-
moving the locking member 120 from hook 100 torelease
pressure on the appendage. Pulling an intermediate por-
tion of the strap in a direction opposite to a tightening
direction further loosens the tourniquet from the append-
age.

[0049] The tourniquet 10, 110 is weather resistant in
that the neoprene bellows or shroud is designed to pre-
vent foreign substances or debris from entering the pow-
er system. The neoprene bellows and shroud also slow
the amount of water that can enter the power system and
thereby allow the tourniquet to resist sinking in water.



11 EP 1 670 366 B1 12

The tourniquet can be any color suitable for use. For ex-
ample, the tourniquet can be colored in a camouflage
pattern such as for example, beige and brown to match
military uniforms used in a desert environment; or black,
olive and green to match military uniforms usedin a jungle
or forested environment. The tourniquet can also have,
at least in part, colors suitable for Emergency Medical
Technician or Emergency Medical Services use such as,
for example, fluorescent orange or fluorescent yellow. In
addition, the overall tourniquet or any one of the compo-
nents can be coated with a luminescent paint to facilitate
night vision.

[0050] Example embodiments of the presentinvention
have now been described in accordance with the above
advantages. It will be appreciated that these examples
are merely illustrative of the invention. Many variations
and modifications will be apparent to those skilled in the
art, without departing from the scope of the present dis-
closure as defined by the appended claim.

Claims

1. Apressure control apparatus (10, 110) for restricting
a flow of blood through or from a body part, the ap-
paratus comprising:

at least one arcuate member (2, 102) for attach-
ing to the body part, the at least one arcuate
member comprising a first end (4, 104) and an
opposite second end (6, 106);

a primary tightening device mounted on the at
least one arcuate member for adjusting a pres-
sure of the apparatus on the body part, wherein
the primary tightening device comprises a me-
chanical advantage power system (8, 108) ;

a secondary tightening device disposed on at
least a portion of the arcuate member for cir-
cumferentially tightening the apparatus on the
body part; and

a locking device (20, 120) for closing the appa-
ratus around the body part, the locking device
(20, 120) being operatively connected to the at
least one arcuate member (2, 102) character-
ized in that:

the mechanical advantage power system
(8, 108) comprises a winding cord (28, 128)
and a cord retracting device (42, 142).

2. The pressure control apparatus according to claim
1, wherein the mechanical advantage power system
(8, 108) comprises a system selected from the group
consisting of a pulley, eyelet, post system, needle
bobbin, gears, levers, wheels, and cams.

3. The pressure control apparatus according to claim
1, wherein the mechanical advantage power system
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10.

1.

12.

13.

14.

15.

(8, 108) further comprises a rotatable and pivotable
turnkey for rotating the cord-retracting device (42,
142).

The pressure control apparatus according to claim
3, wherein the turnkey (16, 116) comprises a tex-
tured handle.

The pressure control apparatus according to claim
1, wherein the secondary tightening device compris-
es an elongated strap (12, 112) circumscribing the
apparatus.

The pressure control apparatus according to claim
5, wherein the elongated strap (12, 112) comprises
a nylon material.

The pressure control apparatus according to claim
6, wherein the elongated strap (12, 112) comprises
a gripping portion at one end for securely grasping
the elongated strap.

The pressure control apparatus according to claim
1, wherein the locking device (20, 120) comprises a
locking lever (22, 122) that pivots on the second end
of the at least one arcuate member (2, 102) along a
circumferential direction of the apparatus to secure
the secondary tightening device.

The pressure control apparatus according to claim
8, wherein the locking lever (22, 122) is snap fit onto
the second end of the at least one arcuate member.

The pressure control apparatus according to claim
1, wherein the at least one arcuate member (2, 102)
comprises a flexible polymeric material.

The pressure control apparatus according to claim
10, wherein the flexible polymeric material compris-
es a material selected from a group consisting of
acetal, nylon, polypropylene, and polyethylene.

The pressure control apparatus according to claim
1, further comprising a cover (14, 114) enclosing a
portion of the primary tightening device.

The pressure control apparatus according to claim
12, wherein the cover (14, 114) comprises expand-
able and contractible bellows.

The pressure control apparatus according to claim
12, wherein the cover (14, 114) comprises a flexible
polymeric material.

The pressure control apparatus according to claim
1, further comprising luminescent markings for iden-
tification in a darkened environment.
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The pressure control apparatus according to claim
1, wherein the apparatus is weather resistant.

The pressure control apparatus according to claim
1, wherein the apparatus resists sinking in water.

The pressure control apparatus according to claim
1, wherein the at least one arcuate member com-
prises a single molded C-clip (102).

The pressure control apparatus according to claim
18, wherein the C-clip (102) comprises a fastening
elementintegral with respect thereto, the locking de-
vice being operatively connected to the fastening el-
ement.

The pressure control apparatus according to claim
19, wherein the fastening element comprises a hook
(100).

The pressure control apparatus according to claim
20, wherein the locking device comprises a buckle.

The pressure control apparatus according to claim
1, further comprising a housing (1409) of the primary
tightening device, the housing being integral with the
at least one arcuate member (2, 102).

The pressure control apparatus according to claim
1, wherein the mechanical advantage power system
comprises a release button (130).

The pressure control apparatus according to claim
1, wherein the at least one arcuate member (2, 102)
comprises a plurality of protrusions (136) on an in-
terior surface for gripping the body part.

The pressure control apparatus according to claim
24, wherein the protrusions form a crenellated sur-
face.

The pressure control apparatus according to claim
1, wherein the mechanical advantage power system
comprises a plurality of cords (28, 128) linking a plat-
en member and the cord-retracting device is mount-
ed on the at least one arcuate member for tightening
the pressure on the body part.

The pressure control apparatus according to claim
1, wherein the apparatus comprises a tourniquet.

Patentanspriiche

1.

Drucksteuervorrichtung (10, 110) zum Begrenzen
eines Blutflusses durch einen oder aus einem Kor-
perteil, wobei die Vorrichtung umfasst:
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mindestens ein bogenférmiges Element (2, 102)
zum Befestigen an dem Kérperteil, wobei das
mindestens eine bogenférmige Elementein ers-
tes Ende (4, 104) und ein entgegengesetztes
zweites Ende (6, 106) umfasst;

eine primare Spanneinheit, die an dem mindes-
tens einen bogenférmigen Element angebracht
ist, um einen Druck der Vorrichtung an dem Kor-
perteil einzustellen, wobei die primare Span-
neinheit ein mechanisches Kraftverstarkungs-
system (8, 108) umfasst;

eine sekundare Spanneinheit, die an mindes-
tens einem Abschnitt des bogenférmigen Ele-
ments angeordnet ist, um die Vorrichtung am
Korperteil in Umfangsrichtung festzuziehen;
und

eine Verriegelungseinheit (20, 120) zum Ver-
schlieen der Vorrichtung um den Kérperteil he-
rum, wobei die Verriegelungseinheit (20, 120)
mit dem mindestens einen bogenférmigen Ele-
ment (2, 102) in Wirkverbindung steht, dadurch
gekennzeichnet, dass:

das mechanische Kraftverstarkungssys-
tem (8, 108) eine Wicklungsschnur (28,
128) und eine Schnuraufrolleinheit (42,
142) umfasst.

Drucksteuervorrichtung nach Anspruch 1, wobei das
mechanische Kraftverstarkungssystem (8, 108) ein
System umfasst, das aus der Gruppe ausgewahlt
ist, die aus einer Riemenscheibe, einer Ose, einem
Stiftsystem, einer Nadelspule, Zahnradern, Hebeln,
Radern und Nocken besteht.

Drucksteuervorrichtung nach Anspruch 1, wobei das
mechanische Kraftverstarkungssystem (8, 108) fer-
ner einen drehbaren und schwenkbaren Dreh-
schliissel zum Drehen der Schnuraufrolleinheit (42,
142) umfasst.

Drucksteuervorrichtung nach Anspruch 3, wobei der
Drehschliissel (16, 116) einen strukturierten Griff
umfasst.

Drucksteuervorrichtung nach Anspruch 1, wobei die
sekundare Spanneinheit ein I&ngliches Band (12,
112) umfasst, das die Vorrichtung umgibt.

Drucksteuervorrichtung nach Anspruch 5, wobei das
langliche Band (12, 112) ein Nylonmaterial umfasst.

Drucksteuervorrichtung nach Anspruch 6, wobei das
langliche Band (12,112) an einem Ende einen Grei-
fabschnitt zum sicheren Greifen des langlichen Ban-
des umfasst.

Drucksteuervorrichtung nach Anspruch 1, wobei die
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Verriegelungseinheit (20, 120) einen Verriegelungs-
hebel (22, 122) umfasst, der an dem zweiten Ende
des mindestens einen bogenférmigen Elements (2,
102) entlang einer Umfangsrichtung der Vorrichtung
schwenkt, um die sekundare Spanneinheit zu befes-
tigen.

Drucksteuervorrichtung nach Anspruch 8, wobei der
Verriegelungshebel (22, 122) auf das zweite Ende
des mindestens einen bogenférmigen Elements ein-
schnappt.

Drucksteuervorrichtung nach Anspruch 1, wobei das
mindestens eine bogenférmige Element (2, 102) ein
flexibles Polymermaterial umfasst.

Drucksteuervorrichtung nach Anspruch 10, wobei
das flexible Polymermaterial ein Material umfasst,
das aus einer Gruppe ausgewahltist, die aus Acetal,
Nylon, Polypropylen und Polyethylen besteht.

Drucksteuervorrichtung nach Anspruch 1, ferner
umfassend eine Abdeckung (14, 114), die einen Ab-
schnitt der primaren Spanneinheit umschlieft.

Drucksteuervorrichtung nach Anspruch 12, wobei
die Abdeckung (14, 114) auseinander- und zusam-
menziehbare Balgen aufweist.

Drucksteuervorrichtung nach Anspruch 12, wobei
die Abdeckung (14,114) ein flexibles Polymermate-
rial umfasst.

Drucksteuervorrichtung nach Anspruch 1, ferner
umfassend lumineszierende Markierungen zur Er-
kennung in einer abgedunkelten Umgebung.

Drucksteuervorrichtung nach Anspruch 1, wobei die
Vorrichtung wetterbestandig ist.

Drucksteuervorrichtung nach Anspruch 1, wobei die
Vorrichtung einem Einsinken in Wasser standhailt.

Drucksteuervorrichtung nach Anspruch 1, wobei das
mindestens eine bogenférmige Element eine einzel-
ne geformte C-Klammer (102) umfasst.

Drucksteuervorrichtung nach Anspruch 18, wobei
die C-Klammer (102) ein damit einstiickiges Befes-
tigungselement umfasst, wobei die Verriegelungs-
einheit mit dem Befestigungselement in Wirkverbin-
dung steht.

Drucksteuervorrichtung nach Anspruch 19, wobei
das Befestigungselement einen Haken (100) um-

fasst.

Drucksteuervorrichtung nach Anspruch 20, wobei
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22.

23.

24.

25.

26.

27.

die Verriegelungseinheit eine Schnalle umfasst.

Drucksteuervorrichtung nach Anspruch 1, ferner
umfassend ein Gehéause (1409) der primaren Span-
neinheit, wobei das Gehduse mit dem mindestens
einen bogenférmigen Element (2, 102) einstuckig ist.

Drucksteuervorrichtung nach Anspruch 1, wobei das
mechanische Kraftverstarkungssystem einen Ent-
riegelungsknopf (130) umfasst.

Drucksteuervorrichtung nach Anspruch 1, wobei das
mindestens eine bogenférmige Element (2, 102) ei-
ne Vielzahl von Vorspriingen (136) auf einer Innen-
flache zum Greifen des Korperteils aufweist.

Drucksteuervorrichtung nach Anspruch 24, wobei
die Vorspriinge eine gerippte Oberflache bilden.

Drucksteuervorrichtung nach Anspruch 1, wobei das
mechanische Kraftverstédrkungssystem eine Viel-
zahl von Schniren (28, 128) umfasst, die mit einem
Plattenelement verbunden sind, und die Schnurauf-
rollvorrichtung an dem mindestens einen bogenfor-
migen Element montiert ist, um den Druck auf den
Korperteil zu erhéhen.

Drucksteuervorrichtung nach Anspruch 1, wobei die
Vorrichtung ein Tourniquet umfasst.

Revendications

1.

Appareil de régulation de pression (10, 110) permet-
tant de limiter un écoulement sanguin a travers ou
depuis une partie du corps, I'appareil comprenant :

au moins un élément arqué (2, 102) pour une
fixation a la partie du corps, I'au moins un élé-
ment arqué comprenant une premiére extrémité
(4, 104) et une seconde extrémité (6, 106)
opposée ;

un dispositif de serrage principal monté sur I'au
moins un élément arqué pour ajuster une pres-
sion de 'appareil sur la partie du corps, le dis-
positif de serrage principal comprenant un sys-
teme générateur d’effet mécanique (8, 108) ;
un dispositif de serrage secondaire disposé sur
aumoins une partie de I'élément arqué pour ser-
rer circonférentiellement I'appareil sur la partie
du corps ; et

undispositifde verrouillage (20, 120) permettant
de fermer 'appareil autour de la partie du corps,
le dispositif de verrouillage (20, 120) étant relié
fonctionnellement a I'au moins un élément ar-
qué (2, 102), caractérisé en ce que :

le systéme générateur d’effet mécanique
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(8, 108) comprend un cordon d’enroule-
ment (28, 128) et un dispositif (42, 142) de
rétraction de cordon.

Appareil de régulation de pression selon la revendi-
cation 1, dans lequel le systéeme générateur d’effet
mécanique (8, 108) comprend un systeme sélection-
né dans le groupe constitué par une poulie, un oeillet,
un systeme de pivot, une canette d’aiguille, des pi-
gnons, des leviers, des roues et des cames.

Appareil de régulation de pression selon la revendi-
cation 1, dans lequel le systéeme générateur d’effet
mécanique (8, 108) comprend en outre une clé ro-
tative et pivotante permettant de faire tourner le dis-
positif (42, 142) de rétraction de cordon.

Appareil de régulation de pression selon la revendi-
cation 3, dans lequel la clé (16, 116) comprend une
poignée texturée.

Appareil de régulation de pression selon la revendi-
cation 1, dans lequel le dispositif de serrage secon-
daire comprend une sangle allongée (12, 112) en-
tourant I'appareil.

Appareil de régulation de pression selon la revendi-
cation 5, dans lequel la sangle allongée (12, 112)
comprend un matériau en nylon.

Appareil de régulation de pression selon la revendi-
cation 6, dans lequel la sangle allongée (12, 112)
comprend une partie de préhension au niveau d’une
extrémité pour saisir fermement la sangle allongée.

Appareil de régulation de pression selon la revendi-
cation 1, dans lequel le dispositif de verrouillage (20,
120) comprend un levier de verrouillage (22, 122)
qui pivote sur la seconde extrémité de I'au moins un
élément arqué (2, 102) le long d’'une direction cir-
conférentielle de I'appareil afin d’assujettir le dispo-
sitif de serrage secondaire.

Appareil de régulation de pression selon la revendi-
cation 8, dans lequel le levier de verrouillage (22,
122) est encliqueté sur la seconde extrémité de I'au
moins un élément arqué.

Appareil de régulation de pression selon la revendi-
cation 1, dans lequel I'au moins un élément arqué
(2, 102) comprend un matériau polymere flexible.

Appareil de régulation de pression selon la revendi-
cation 10, dans lequel le matériau polymére flexible
comprend un matériau sélectionné dans le groupe
consistant en 'acétal, le nylon, le polypropyléne et
le polyéthyléne.
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Appareil de régulation de pression selon la revendi-
cation 1, comprenant en outre un couvercle (14, 114)
renfermant une partie du dispositif de serrage prin-
cipal.

Appareil de régulation de pression selon la revendi-
cation 12, dans lequel le couvercle (14, 114) com-
prend des soufflets pouvant se dilater et se contrac-
ter.

Appareil de régulation de pression selon la revendi-
cation 12, dans lequel le couvercle (14, 114) com-
prend un matériau polymeére flexible.

Appareil de régulation de pression selon la revendi-
cation 1, comprenant en outre des reperes lumines-
cents pour une identification dans un environnement
sombre.

Appareil de régulation de pression selon la revendi-
cation 1, 'appareil résistant aux intempéries.

Appareil de régulation de pression selon la revendi-
cation 1, l'appareil résistant a une immersion dans
I'eau.

Appareil de régulation de pression selon la revendi-
cation 1, dans lequel 'au moins un élément arqué
comprend une pince en C moulée simple (102).

Appareil de régulation de pression selon la revendi-
cation 18, dans lequel la pince en C (102) comprend
un élément de fixation solidaire de celle-ci, le dispo-
sitif de verrouillage étant relié fonctionnellement a
I'élément de fixation.

Appareil de régulation de pression selon la revendi-
cation 19, dans lequel I'élément de fixation com-
prend un crochet (100).

Appareil de régulation de pression selon la revendi-
cation 20, dans lequel le dispositif de verrouillage
comprend une boucle.

Appareil de régulation de pression selon la revendi-
cation 1, comprenant en outre un boitier (1409) du
dispositif de serrage principal, le boitier étant soli-
daire de I'au moins un élément arqué (2, 102).

Appareil de régulation de pression selon la revendi-
cation 1, dans lequel le systeme générateur d’effet
meécanique comprend un bouton de libération (130).

Appareil de régulation de pression selon la revendi-
cation 1, dans lequel 'au moins un élément arqué
(2, 102) comprend une pluralité de saillies (136) sur
une surface intérieure pour saisir la partie du corps.
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Appareil de régulation de pression selon la revendi-
cation 24, dans lequel les saillies forment une sur-
face crénelée.

Appareil de régulation de pression selon la revendi-
cation 1, dans lequel le systéeme générateur d’effet
mécanique comprend une pluralité de cordons (28,
128) reliant un élément formant platine et le dispositif
de rétraction de cordon est monté sur 'au moins un
élément arqué pour accentuer la pression sur la par-
tie du corps.

Appareil de régulation de pression selon la revendi-
cation 1, 'appareil comprenant un garrot.
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